ing contraction of extravascular smooth muscle, vasodilatation, increased capillary permeability, and tenderness or pain. Assessment of the biological activity of a number of synthetic bradykinin analogues on extravascular smooth muscle, vasculature, and capillary permeability indicated that amino acid residues with aromatic rings were important for biological activity (Schroder and Hempel 1964; Stewart 1968 ). Recently Suzuki et al. (1969) provided further evidence of the importance of aromatic rings for biological activity. They observed that synthe tic bradykinin fragments having amino acid residues with aromatic rings but not produced by enzymatic degradation of bradykinin were able to cause contraction of the guinea-pig isolated ileum and to produce edema in the rat paw, although less potent than bradykinin. However, no studies have been reported on structureactivity relations of bradykinin in the production of pain. Thus, it was of interest to investigate whether the bradykinin fragments synthesized by Suzuki et al. (1969) produce pain. Since vocalization of dogs in response to intra arterial injection of pain-producing substances has proved to be suited as a measure of nociception (Guzman et al. 1964; Hirata et al. 1966; Taira et al. 1968) , the pain-producing activity of the bradykinin fragments was assessed on vocaliza tion.
METHODS
Ten experiments were performed on nine dogs of both sexes, weighing 5.0 to 7.5 kg (6.6±0.7 kg; mean±s.n.). Three to seven days prior to the experiment, a fine polyvinyl catheter was implanted in the femoral artery of the hind limb of either side (target limb) in four animals under an aseptic condition, and in the root of the superior mesenteric artery in other four. In the remaining dog two catheters were implanted in both the femoral and the superior mesenteric artery. Experimental procedures were essentially the same as those described in previous papers (Taira et al. 1968 (Taira et al. , 1970 . Vocalization was picked up with a microphone (Toshiba, 0B-1419B) and recorded on a magnetic tape by a taperecorder (TEAC, R-314). The vocalization response was finally reproduced on a chart as an integrated trace by means of a pen-recorder (Nihon Kohden, WI-130).
In each experiment four substances, viz., bradykinin, Phe-Ser-Pro-Phe-Arg, Phe-Ser-Pro-Phe, and Arg-Pro, were injected into either the femoral or the superior mesenteric artery.
Order of injection of the four substances was randomized.
The threshold dose of a given substance for vocalization was determined with increasing doses logarithmically from a subthreshold one.
Phe-Ser-Pro-Phe-Arg monoacetate dihydrate, Phe-Ser-Pro-Phe tetrahydrate, and ArgPro diacetate monohydrate were dissolved in 0.9% saline. Stock solutions of the three substances and bradykinin (Sandoz) were diluted with 0.9% saline. Injected volume was constantly 0.1 ml. that bradykinin given into the femoral artery causes the nociceptive response in all probability by exciting directly afferent nerve endings subserving nociception. Suzuki et al. (1969) reported that three synthetic bradykinin fragments, Phe-SerPro-Phe-Arg, Phe-Ser-Pro-Phe, and Arg-Pro, produced edema in the rat paw, and that these substances in that order were about 1/3 to 1/10 as active as bradykinin on a molar basis. The former two of the three fragments have amino acid residues with aromatic rings to which the biological activity of bradykinin analogues is ascribed (Schroder and Hempel 1964; Stewart 1968 ). The present experiments, however, demonstrated that none of the three substances given into the femoral artery was effective in producing the nociceptive response even at a dose equivalent to about 1000 times the threshold dose of bradykinin for vocalization. In view of this structural requirements for activity producing certain changes in neuronal membrane permeability of afferent nerve endings subserving nociception may be more stringent than for that increasing capillary permeability, i.e., edema. In his review of bradykinin analogues Stewart (1968) stated that structural require ments for activity of increasing capillary permeability are generally less stringent than for uterotonic activity. 
RESULTS
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